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rates using different assumptions (He and Dembo, 1997; Pelham and Chang, 2002; Zumdieck et al., 2007) . However, these previous models failed to predict the scaling relationship between cell size and constriction rate.
More than anything, this elegant study highlights our ignorance concerning the mechanics and dynamics of cytokinesis. We do not know how much force is generated by the cortical ring in most organisms, nor do we know how much force it takes to deform a cell of a given size. Further, it is unclear what sets how much actin or myosin II is recruited to the ring, or what determines the length of the actin filaments. If the model proposed by Carvalho et al. is correct, the most interesting questions are identifying the contractile units and learning how their initial lengths and numbers are set. Whether or not the contraction unit model turns out to be true, the observed independence of cytokinesis duration on cell size is an important finding that helps explain how embryos can engage in cell cleavage at regular intervals. How different aspects of cell biology scale with cell size is a fascinating and still relatively unexplored question. This paper may inspire future investigations of scaling in other cell properties and behaviors.
Our restless species strives ceaselessly to invent ever more useful devices, improve our social systems, and create new works of art. Our creative ability derives from motor and cognitive flexibility that allows us to form a potentially unbounded number of new words and sentences as well as tools, art, dance forms, and music; it is a fundamental defining attribute of Homo sapiens that presumably derives from a suite of neural capabilities absent or greatly reduced in other species. The archaeological record, however, reveals few signs of creativity earlier than ?200,000 years ago in Africa, with a burst of creativity appearing in Homo sapiens during the Upper Paleolithic, ?50,000 years ago (Klein, 1999; McBrearty and Brooks, 2000) . Something must have modified the brains of our ancestors in that distant time, the period associated with both the appearance of the immediate ancestors of modern humans and the amino acid substitutions that differentiate the human form of the FOXP2 gene from that of chimpanzees. Now, Enard, Paabo and their colleagues shed new light on the role of the FOXP2 gene on the evolution of human language and cognition (Enard et al., 2009) .
They report, in this issue, the results of introducing into mice the human version of the Foxp2 gene. The mice exhibited alterations in ultrasonic vocalizations and exploratory behavior as well as changes in brain dopamine concentrations. The neurological consequences provide an explanation for why human speech, language, and cognitive capacity transcend those of living apes, as well as the cognitive abilities of our distant hominid ancestors that can be inferred from the archaeological record. In mice with a "humanized" Foxp2 gene, the medium spiny neurons of the basal ganglia show increased synaptic plasticity and dendrite length. Such changes enhance the efficiency of neural cortico-basal ganglia circuits, the brain mechanisms that in humans are known to regulate motor control including speech, word recognition, sentence comprehension, recognition of visual forms, mental arithmetic, and other aspects of cognition (Figure 1) .
Traditional "maps" of the human brain, in which one region of the cortex serves as, for example, the "language organ," Using a mouse model, Enard et al. (2009) show that the human form of the FOXP2 gene increases synaptic plasticity and dendrite connectivity in the basal ganglia. These results partly explain the enhanced capability of cortico-basal ganglia circuits in the human brain that regulate critical aspects of language, cognition, and motor control.
are misleading. Specific parts of the brain perform particular "local" operations, but these local operations must be combined with other operations, performed in different neural structures, to form neural "circuits" that achieve a useful end. Converging evidence shows that a class of neural circuits, linking local operations in prefrontal regions of the cortex with the basal ganglia, confer the suite of cognitive capacities subsumed under the term "executive control" (for example, see Cummings, 1993; Lieberman, 2006) . In these neural circuits, anatomically segregated groups of neurons in a cortical region project to anatomically segregated groups of neurons in basal ganglia that, in turn, connect to other groups of neurons in thalamus and other structures. The basal ganglia are also present in lower vertebrates, such as reptiles, where they are associated primarily with motor control. The basal ganglia in humans continue to regulate motor control, but have taken on a new role in circuits that confer cognitive capacities, such as visual "working memory," in which the shapes and colors of objects are discerned and identified, "verbal working memory," by which the meanings of words and sentences are discerned, and other cognitive functions. The basal ganglia have a key role in conferring cognitive flexibility, creating the potential for language and the manifest aspects of human creative behavior.
But the question of why the human brain has this capacity has hitherto been perplexing because the cortico-basal ganglia circuits of the human brain are similar to those of monkeys. The invasive tracer studies used to map neural circuits in animals cannot be used in humans. However, diffusion tensor tracking, a noninvasive imaging technique, confirms the presence of similar neural corticobasal circuits in humans as in other higher primates (Lehericy et al., 2004) . Therefore, some factor acting on these circuits, or independent of these circuits, must have enhanced human cognition during evolution.
Brain size is an obvious candidate for enhanced human language and other aspects of cognitive ability, given that it has increased over the course of hominid evolution. Other studies have focused on Broca's area in the neocortex, which has been implicated in aphasia (permanent language loss). But apart from the question of inferring the presence of Broca's area from faint marks inside a skull, this region is not the key to language. Aphasia never occurs unless there is subcortical damage to the basal ganglia and connecting neural matter (Ullman, 2006) . "Direct" cortical-to-laryngeal brainstem circuits not involving the basal ganglia have been proposed as candidates for vocal learning and speech in humans (Fitch, 2006) . However, associative learning and motor control degrade when insult to the basal ganglia occurs. In particular, laryngeal control degenerates when basal ganglia operations diminish in Parkinson's disease; insult to the basal ganglia can result in mutism (Cummings, 1993) . Therefore, if any direct cortical-to-laryngeal brainstem pathways do exist in the human brain (the evidence is unclear), they do not appear to play a critical role in controlling laryngeal activity. Moreover, the larynx is not the key to speech. Complex lip, tongue, laryngeal, rib cage, and abdominal maneuvers must be coordinated when we talk.
This brings us to the signal achievements of Enard and his colleagues (Enard et al., 2009 ). The FOXP2 story started with the discovery of a mutation in this gene in an extended family in the UK that resulted in extreme speech motor-control deficits, deficits in language comprehension, and lower scores on standardized intelligence tests. Neuroimaging studies revealed anomalies in basal ganglia morphology and activity. Embryological studies then showed that both the mouse and human versions of this gene modulate development of the basal ganglia and other subcortical structures. Moreover, the two amino acid substitutions that differentiate the human form of FOXP2 from that of chimpanzees occurred and were fixed within the past 200,000 years, the period associated with the appearance of the immediate ancestors of modern humans and Neanderthals. However, it has not been clear whether the behavioral deficits associated with the aberrant missense mutation in the affected family members have any bearing on the effects of the human form of FOXP2 on the brain. With their new study, Enard and coworkers resolve this issue. They demonstrate that the amino acid substitutions that mark the human form of FOXP2 would have played a key role in the evolution of the human brain by increasing synaptic plasticity and dendrite length and connectivity in the basal ganglia.
The proximate "tinkering" logic of evolution has often been pointed out. In a sense, we can view the effects of the human form of FOXP2 as a sort of "tuning" that brought the cortico-striatal circuits that humans inherited from other species to a state of higher efficiency. Synaptic plasticity is the key to how neurons code and process information. Dendrites connect the neuronal map, channeling information between neurons. Neurophysiological texts contain hundreds of references to studies that note the roles of synaptic plasticity and neuronal connectivity in The basal ganglia (composed of the caudate nucleus, putamen, and globus pallidus) are subcortical structures deep within the neocortex of the brain. Cortico-basal ganglia circuits link local operations performed in anatomically isolated groups of basal ganglia neurons with operations performed by neurons in different regions of the cortex, the outermost layer of the human brain. Cortico-basal ganglia circuits involving the motor cortex sequence the complex motor gestures involved in talking, walking, running, and fine motor control. Those involving the prefrontal cortex are active in cognitive acts such as pulling a word out of our mental dictionary or comprehending the meaning of a sentence.
forming new associations and new action patterns-the Hebbian (Hebb, 1949) "computational" processes of the brain that appear to underlie virtually all aspects of cognition.
As is the case for all significant discoveries, the new work addresses seemingly unrelated issues and raises further questions. The earliest surviving hominid fossils that could have had tongues capable of producing fully modern speech date back 50,000 years to the Upper Paleolithic (Lieberman and McCarthy, 2007) . In earlier Middle Pleistocene fossils, in which the neck segment is equal to the mouth segment, neck lengths were too short to accommodate a human tongue. Tongue proportions that facilitate speech came at the cost of increasing the risk of choking-the fourth leading cause of accidental death in the U.S. Therefore, a human tongue would be worse than useless unless the hominid in question also had cortico-basal ganglia circuits capable of executing the rapid, complex motor gestures that are necessary to produce articulate speech. The presence of a human tongue in Upper Paleolithic hominids thus serves as an index for the presence of these neural circuits. But as Enard et al. (2009) show, corticobasal ganglia circuits could have evolved before the appearance of the modern human tongue, explaining the presence of some Upper Paleolithic artifacts in Africa >50,000 years ago.
Finally, these results argue against Noam Chomsky's views concerning the neural bases of human language. In all versions of Chomskian theory, the central claim is that humans possess a speciesspecific, innate, neural "organ," devoted to language and language alone. Language in Chomsky's theories, moreover, is equated with syntax, the means by which distinctions in meaning are conveyed in a sentence. Cortico-basal ganglia circuits clearly are involved in sentence comprehension, but enhanced human corticobasal ganglia circuit efficiency clearly would be expressed in cognitive acts beyond language and motor control. With the study by Enard and his colleagues, we have reached a new milestone in the journey toward understanding the evolution of human cognition.
The relationship between humans and alcohol is a long and complex one. It has inspired passions, both artistic and carnal, and smothered pain, both physical and mental. Worldwide, more money is spent on promoting alcohol than on promoting any other product. Often overlooked, however, is the fact that alcohol is a psychoactive drug that causes six times as many deaths as all other illicit drugs combined. Yet, despite our close relationship with alcohol, the cellular and molecular targets for alcohol's action remain as obscure as the memories of an evening after too many drinks. In this issue of Cell, Corl et al. (2009) provide evidence that a Ste20 family kinase called Happyhour antagonizes the epidermal growth factor receptor/extracellular signal-regulated kinase (EGFR/ ERK) pathway to modulate the response of flies to alcohol.
An early theory proposed that the cellular target of alcohol is the plasma membrane lipid bilayer (Johnson et al., 1980) . This theory was driven in part by three observations: (1) in all organisms tested, high concentrations of ethanol are required to elicit behavioral effects, (2) ethanol increases membrane fluidity, and (3) alcohol binds to proteins with very low affinity. The latter point has made it a heroic challenge to isolate targets of With Happyhour, everyone's Under the Table   Mark T. Palfreyman 1, *
